The archetype enhancer of simian virus 40 DNA is duplicated during virus growth in human cells and rhesus monkey kidney cells but not in green monkey kidney cells.
Archetype SV40, obtained directly from its natural host, is characterized by a single 72-bp enhancer element. In contrast, SV40 grown in cell culture almost invariably exhibits partial or complete duplication of the enhancer region. This distinction has been considered important in studies of human tumor material, since SV40-associated tumor isolates have been described having a single enhancer region, suggesting natural infection as opposed to possible contamination by laboratory strains of virus. However, the behavior of archetypal SV40 in cultured cells has never been methodically studied. In this study we reengineered nonarchetypal 776-SV40 to contain a single 72-bp enhancer region and used this reengineered archetypal DNA to transfect a number of simian and human cell lines. SV40 DNA recovered from these cells was analyzed by restriction endonuclease analysis, PCR, and DNA sequencing. Reengineered archetype SV40 propagated in green monkey TC-7 or BSC-1 kidney cells remained without enhancer region duplication even after extensive serial virus passage. Archetype SV40 grown in all but one of the rhesus or human cell lines initially appeared exclusively archetypal. However, when virus from these cell types was transferred to green monkey cells, variants with partial enhancer duplication appeared after as little as a single passage. These findings suggest (1) that virus with a single 72-bp enhancer may persist in cultured cells of simian and human origin; (2) that variants with partially duplicated enhancer regions may arise within cell lines in quantities below limits of detection; (3) that these variants may enjoy a selective advantage in cell types other than those from which they arose (e.g., green monkey kidney cells); and (4) that certain cell lines may support a selective growth advantage for the variants without supporting their formation. Our data indicate that enhancer duplication may also occur in human as well as rhesus kidney cells. Thus, detection of enhancer region duplication may not, a priori, indicate laboratory contamination, nor does detection of a single 72-bp enhancer exclude the possibility that contamination may have occurred. These findings may be of relevance to studies attempting to detect SV40 DNA in human tumors or other clinical specimens.